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A b s t r a c t  

Rockf i sh  have been caught  off C a l i f o r n i a  s i n c e  p r e h i s t o r i c  times. 
While 60 s p e c i e s  a r e  recorded i n  C a l i f o r n i a  waters, less t h a n  
20 s p e c i e s  make s i g n i f i c a n t  c o n t r i b u t i o n s  t o  l a n d i n g s  by t h e  d i v e r s e  
g e a r s  t h a t  are used i n  t h e  f i s h e r i e s .  T h i s  paper reviews dynamics i n  
t h e  s i z e  and compos i t ion  o f  t h e  f i s h i n g  f l e e t s  and  l a n d i n g s .  Recent 
e v e n t s  i n  t h e  f i s h e r i e s  a r e  compared w i t h  t h e  h i s t o r y ,  and i m p o r t a n t  
management and r e s e a r c h  problems of t h e  p r e s e n t  are d i s c u s s e d .  

H i s t o r y  o f  Landings 

C a l i f o r n i a n s  have c a p t u r e d  r o c k f i s h  for c e n t u r i e s .  C a l i f o r n i a  I n d i a n s  
consumed r o c k f i s h  i n  p r e h i s t o r i c  times ( F i t c h  1972) .  Rockf i sh  had 
a t t a i n e d  commercial  impor tance  i n  C a l i f o r n i a  by 1075 ( P h i l l i p s  1957) .  
By t h e  t u r n  of t h e  c e n t u r y ,  annua l  l a n d i n g s  had r eached  abou t  750 m t  
and  there were abou t  1,500,000 p e o p l e  i n  t h e  s t a t e .  Now, wi th  
25,000,000 peop le ,  l a n d i n g s  of r o c k f i s h  have i n c r e a s e d  t o  20,000 m t ,  
a 60% g a i n  i n  l a n d i n g s  pe r  c a p i t a .  The C a l i f o r n i a  Department of F i s h  
and Game began compi l ing  f i s h  r e c e i p t  d a t a  i n  1916 (Heimann and 
Car l i s l e  1970;  F i g u r e  1 ) .  These data  i n c l u d e  most l a n d i n g s ,  b u t  some 
small l a n d i n g s  do n o t  e n t e r  normal m a r k e t  c h a n n e l s  and are n o t  
i nc luded  . 
The l a n d i n g s  were f a i r l y  s t a b l e ,  g e n e r a l l y  between 2 ,000  and 4,000 m t ,  
u n t i l  t h e  Second World War f i r s t  i n t e r f e r e d  w i t h  t h e  f i s h e r y  and then  
c r e a t e d  a l a r g e  demand. U n t i l  1943, most r o c k f i s h  were caught  by hook- 
and- l ine  g e a r ;  o n l y  5% were l anded  by trawlers. I n  l a t e  1943,  a boa t  
moved from Astoria. Oregon, t o  Eureka and used  a h i g h - r i s e  trawl ca l led  
a I tba l loon  t r a w l "  ( P h i l l i p s  1949) .  The b a l l o o n  t r a w l  was very  
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Figure 1. California commercial landings of rockfish, 19 16- 1985. 
Source: 
1969- 1970 (Bell 1971), 
1971 (Oliphant et ai. 1973), 
1972-1 974 (McAllister 1975, 1976). 
1975 (Pinkas 1977), 
1976 (Oliphant 1979). 
1977-1 980 (Frank Henry, personal communication), and 
1981 -1 985 (PacFIN). 

191 6-1 968 (Heimann and Carlisle 1970), 
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e f f e c t i v e  i n  c a p t u r i n g  r o c k f i s h .  Use o f  t h e  b a l l o o n  t r a w l  s p r e a d  
r a p i d l y  and t r awl -caugh t  r o c k f i s h  have dominated t h e  l a n d i n g s  since 
1944. A peak o c c u r r e d  i n  l a n d i n g s  i n  1945 because  o f  t h e  demand from 
army camps on  t h e  West Coast. Landings d e c l i n e d  a t  t h e  end of t h e  war 
when t h e  camps were phased o u t .  

I d i d  n o t  f i n d  e x p l a n a t i o n s  f o r  f l u c t u a t i o n s  i n  l a n d i n g s  between 1950 
and 1970. During t h e  p a s t  15 y e a r s ,  l a n d i n g s  have i n c r e a s e d  
c o n s i d e r a b l y  a s  t h e  r e s u l t  of b e t t e r  marke t  demand, n e t  d e s i g n .  
a c o u s t i c s ,  and n a v i g a t i o n .  Landings peaked i n  1982. I n  t h a t  y e a r ,  
many b o a t s  from Oregon and Washington f i s h e d  i n  n o r t h e r n  and c e n t r a l  
C a l i f o r n i a .  These v e s s e l s  made l a r g e  l a n d i n g s  of widow r o c k f i s h  
( S e b a s t e s  e n t a n e l a s )  as well as o t h e r  s p e c i e s  of r o c k f i s h .  I n  a d d i t i o n  
t o  t h e  expanded t r a w l  e f f o r t  i n  t h e  1 9 8 0 ' s ,  g i l l - n e t  vessels a l s o  have 
i n c r e a s e d  e f f o r t .  

S i n c e  1983, widow r o c k f i s h  l a n d i n g s  a n d ,  t o  some d e g r e e ,  l a n d i n g s  o f  
o t h e r  s p e c i e s  have been c o n s t r a i n e d  by P a c i f i c  F i s h e r y  Management 
Counc i l  r e g u l a t i o n s .  

The hook-and-line f i s h e r y  i n  t h e  e a r l y  days  was f a i r l y  p r i m i t i v e .  Most 
t r i p s  l a s t e d  l ess  t h a n  a day and o f t e n  t h e  crew s i z e  was one. Most 
f i s h i n g  took p l a c e  close t o  p o r t  and i n  wa te r  less than  100 f a thoms  
( S c o f i e l d  1947) .  Landings were dominated by b l ack  r o c k f i s h  
(2. melanops)  i n  n o r t h e r n  C a l i f o r n i a ,  bocacc io  (2. p a u c i s p l n i s )  and 
c h i l i p e p p e r  (9. g o o d e i )  i n  c e n t r a l  C a l i f o r n i a ,  and v e r m i l i o n  r o c k f i s h  
(2. m i n i a t u s )  i n  s o u t h e r n  C a l i f o r n i a .  A f t e r  t h e  adven t  o f  t h e  b a l l o o n  
trawl, c a n a r y  r o c k f i s h  (2. p i n n i g e r )  r e p l a c e d  b l ack  r o c k f i s h  i n  
n o r t h e r n  C a l i f o r n i a  and bocacc io  and c h i l i p e p p e r  r e p l a c e d  v e r m i l i o n  
r o c k f i s h  i n  p a r t s  of s o u t h e r n  C a l i f o r n i a .  Ca tches  of widow r o c k f i s h  
were minor b e f o r e  1979 when v e s s e l s  w i th  midwater t r a w l s  began 
t a r g e t i n g  on them. I n  ve ry  recent y e a r s ,  bank r o c k f i s h  (2. rufus) have  
become more i m p o r t a n t  i n  l a n d i n g s .  

Trawl f i s h e r y  

I t  is n o t  ve ry  meaningfu l  t o  d i s c u s s  s o l e l y  t h e  C a l i f o r n i a  t r a w l  f l e e t ,  
because  many v e s s e l s  f i s h  i n  more t h a n  one  s t a t e  d u r i n g  t h e  yea r .  
The f l e e t  is ve ry  dynamic. Of t h e  600 t r a w l e r s  t h a t  p a r t i c i p a t e d  i n  
t h e  C a l i f o r n i a ,  Oregon, and Washington f i s h e r y  f o r  g r o u n d f i s h  between 
1981 and 1984, o n l y  400 p a r t i c i p a t e d  i n  t h e  1984 f i s h e r y .  Of t h e  200 
t h a t  d i d n ' t ,  r e c o r d s  a r e  incomple t e  f o r  abou t  h a l f  ( E .  Ueber ,  pe r sona l  
communication).  We do know t h a t  about  50 sank  or burned ,  30 f i s h e d  i n  
o t h e r  a r e a s  or f o r  o t h e r  groups  of f i s h ,  and 30 d i d n ' t  o p e r a t e  because  
of bankruptcy  or o t h e r  problems.. 

Most t rawl-caught  r o c k f i s h  e n t e r  t h e  f r e s h  f i s h  market a s  f i l l e t s .  
I n  r e c e n t  y e a r s ,  widow r o c k f i s h ,  bocacc io ,  c h i l i p e p p e r ,  and bank 
r o c k f i s h  have dominated t h e  trawl l a n d i n g s .  The ex -vesse l  p r i c e  o f  
most t r awl -caugh t  r o c k f i s h  is $0.275/lb.  The t r a w l  l a n d i n g s  of 
r o c k f i s h  i n  C a l i f o r n i a  are  wor th  abou t  $10,000,000. 
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Gill -net  f i s h e r r  

Another important gear f o r  r o c k f i s h  i n  southern and c e n t r a l  C a l i f o r n i a  
is the  g i l l  ne t .  T h i s  gear is prohib i ted  i n  northern C a l i f o r n i a .  
Landings by t h i s  gear a r e  not a s  dominated by widow rockf i sh .  bocaccio, 
and c h i l i  pepper a s  t rawl  landings are. Yel lowtai l  r o c k f i s h  
(2. f l a v i d u s )  and b l u e  r o c k f i s h  (2. myst inus)  a r e  a l s o  important. 

In 1985, almost 900 v e s s e l s  were l i c e n s e d  t o  use g i l l  nets ( E .  Ueber, 
personal  communication). While I do not have accura te  d a t a ,  probably 
s e v e r a l  hundred g i l l - n e t  v e s s e l s  landed r o c k f i s h  i n  C a l i f o r n i a .  

Our d a t a  f o r  C a l i f o r n i a  g i l l - n e t  landings  a r e  incanple te ,  but the  ca tch  
of r o c k f i s h  was more than 2,700 m t  i n  1985. G i l l n e t t e d  f i s h  tend t o  be 
worth more than trawl-caught f i s h .  I es t imate  t h a t  1985 landings  were 
worth s e v e r a l  m i l l i o n  d o l l a r s  t o  t h e  fishermen. While sane g i l l n e t t e d  
r o c k f i s h  are f i l l e t e d ,  many e n t e r  t h e  market a s  whole or  dressed f i s h .  

A number of problems a r e  assoc ia ted  with the  g i l l - n e t  f i s h e r y  i n  
Cal i forn ia .  Besides t h e  usual gear c o n f l i c t s ,  t h e r e  are major 
i n c i d e n t a l  k i l l s  of s e a b i r d s  and marine mammals. Because of the  
problems, t h e r e  is cons iderable  publ ic  support  t o  e i t h e r  ,ban t h e  gear 
a l t o g e t h e r  or s e v e r e l y  r e s t r i c t  i t .  

Hoo k-and-1 i n e  f i s her y 

Rockfish a r e  s t i l l  commercially caught by hook-and-line fishermen i n  
C a l i f o r n i a .  While t h i s  f i s h e r y  captures  t h e  same s p e c i e s  a s  t h e  o ther  
g e a r s ,  ther'e i s  a g r e a t e r  tendency t o  f i s h  f o r  s p e c i a l i z e d  markets such 
a s  t h e  Chinese r e s t a u r a n t  t rade .  The brown r o c k f i s h  (2. a u r i c u l a t u s )  
and s e v e r a l  c l o s e l y  r e l a t e d  s p e c i e s  a r e  prefer red  f o r  t h i s  market. 
Fishermen rece ive  a s  much a s  $3.00/lb f o r  f i s h  i n  good condi t ion .  
Sometimes t h e  f i s h  are kept a l i v e  u n t i l  j u s t  before cooking. 

I don ' t  have a f i rm es t imate  of the number of hook-and-line vesse ls  
f i s h i n g  f o r  r o c k f i s h  i n  C a l i f o r n i a .  I t  is approximately 300. 
1985 landings  were about 1.000 m t .  I es t imate  t h a t  t h e s e  landings were 
worth 1 t o  2 m i l l i o n  d o l l a r s .  Most hook-and-line caught r o c k f i s h  e n t e r  
t h e  market a s  whole or dressed f i s h .  

Recreat ional  f i s h e r y  

Rockfish a r e  very important f o r  r e c r e a t i o n a l  f i s h e r i e s .  Besides being 
good e a t i n g ,  r o c k f i s h  can be a s  l a r g e  a s  28 l b s  (such a s  t h e  cowcod. 
- S. e), can be very colorf111 (such a s  the  s t a r r y  r o c k f i s h ,  
- S. c o n s t e l l a t u s ) ,  and can be very a t t r a c t i v e  when viewed underwater 
(such a s  the t r e e f i s h .  S. s e r r i c e p s ) .  While ca tches  a r e  usua l ly  
dominated by one or two s p e c i e s ,  we have sampled more than 12  s p e c i e s  
on a s i n g l e  party-boat t r i p .  The v a r i e t y  is appeal ing t o  some anglers .  

While the  C a l i f o r n i a  r e c r e a t i o n a l  f i s h e r y  probably is worth more than 
commercial f i s h e r i e s  of most n a t i o n s ,  i t  is not very well documented. 
This  is because i t  is d i f f i c u l t  t o  adequately sample r e c r e a t i o n a l  
landings.  S t a t i s t i c s  have been c o l l e c t e d  from the  party-boat f i s h e r y  
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through a logbook system s i n c e  1936 (Collyer  1949, Young 1969). Since 
1981, t h e  e n t i r e  f i s h e r y  has been sampled by a phone interview and 
f i e l d  sampling program (U.S. Department of Commerce 1986). 

The party-boat f i s h e r y  is concentrated i n  southern C a l i f o r n i a .  P r i o r  
t o  , t h e  195OVs, rockf i sh  d i d  not support  a major t a r g e t e d  f i s h e r y  i n  
southern ' C a l i f o r n i a .  Anglers prefer red  t h e  then abundant barracuda 
(Sphyraena a r g e n t e a ) .  Barracuda numbers decl ined and r o c k f i s h  became 
very important i n  t h e  party-boat f i s h e r y .  The party-boat f i s h e r y  f o r  
r o c k f i s h  is still minor i n  northern C a l i f o r n i a .  

I n  1985, r e c r e a t i o n a l  anglers  landed almost 8,000,000 r o c k f i s h  i n  
C a l i f o r n i a  (U.S. Department of Commerce 1986). The f i s h  weighed about 
4,000 m t .  Rockfish compr ised  almost 113 of a l l  r e c r e a t i o n a l  f i s h  
landed i n  t h e  s t a t e  and a r e  t h e  most important group of s p e c i e s .  
Forty-s ix  s p e c i e s  of r o c k f i s h  were sampled from r e c r e a t i o n a l  ca tches  i n  
1984. However, t h r e e  species--blue r o c k f i s h ,  black r o c k f i s h ,  and 
y e l l o w t a i l  rockfish--represent  about 30% of t h e  landings .  Boat anglers  
make more than 90% of t h e  landings.  Landings from par ty  boats  and 
p r i v a t e  boa ts  a r e  about equal .  

Economists have yet  t o  agree on how t o  determine t h e  value of a 
r e c r e a t i o n a l  f i s h e r y .  One method is t o  appra ise  a l l  c o s t s  assoc ia ted  
w i t h  f i s h i n g  t r i p s .  Using t h i s  approach, economists es t imated t h a t  t h e  
C a l i f o r n i a  r e c r e a t i o n a l  f i s h e r y  f o r  a l l  s p e c i e s  is worth about a 
b i l l i o n  d o l l a r s  (D. Huppert, personal  communication). This  is not 
equiva len t  t o  t h e  commercial f i s h e r i e s  va lues ,  because t h e r e  a r e  many 
f a c t o r s  included i n  t h e  r e c r e a t i o n a l  value not included i n  t h e  ex- 
vessel  value of commercially landed f i s h .  S t i l l  i t  appears  t h a t  t h e  
r e c r e a t i o n a l  value s i g n i f i c a n t l y  exceeds the commercial value.  
Agencies recognize t h i s  when making management d e c i s i o n s .  

S t a t u s  of f i s h e r y  

Most s t o c k s  of t r a d i t i o n a l  rockf i sh  s p e c i e s  i n  C a l i f o r n i a  a r e  a t  or 
below t h e  MSY l e v e l .  Some, such a s  bocaccio, may be over f i shed .  
Present  regula t ions  c o n s i s t  of a quota on widow r o c k f i s h ,  40,000-11) 
t r i p  l i m i t s  on commercially caught f i s h ,  and a 15- f i sh  bag l i m i t  f o r  
r e c r e a t i o n a l  f i s h .  There a r e  a l s o  var ious gear and a r e a  r e s t r i c t i o n s .  
The o b j e c t i v e  of many of t h e  a rea  r e g u l a t i o n s  is t o  reduce gear 
c o n f l i c t s ,  p a r t i c u l a r l y  between r e c r e a t i o n a l  and commercial fishermen. 

While most of t h e  t r a d i t i o n a l  s p e c i e s  a r e  f u l l y  u t i l i z e d ,  two appear 
not t o  be. Recent a n a l y s i s  i n d i c a t e s  t h e r e  i s  some room f o r  expansion 
i n  landings  i n  ch i l ipepper .  In  a d d i t i o n ,  bank r o c k f i s h  landings  have 
increased i n  recent  years .  They occupy a h a b i t a t  t h a t  had only been 
l i g h t l y  f i s h e d  previously.  

There  a r e  two o ther  abundant, l i g h t l y  explo i ted  s p e c i e s .  The s p l i t n o s e  
rockf i sh  (2. dip loproa)  is q u i t e  abundant. However, i t  is a v e r y  long- 
l i v e d  s p e c i e s  and, while  t h e  f i s h e r y  probably could be expanded some, 
c a r e  is needed i n  such  an expansion because t h e  s p e c i e s  could e a s i l y  
become over f i shed .  I t  is a marginal commercial f i s h  because i t  
produces lbw f i l l e t  y i e l d s  and is f a i r l y  small .  S h o r t b e l l y  r o c k f i s h  
(2. j o r d a n i )  is very abundant and shor t - l ived .  The s p e c i e s  probably 
could support a f i s h e r y  about t h e  s i z e  of t h e  o t h e r  s p e c i e s  combined. 
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However, i t  is q u i t e  s m a l l  (maximum s i ze  about  30 cm) and  must be 
p rocessed  r a p i d l y .  

S p e c i e s  t a r g e t e d  by r e c r e a t i o n a l  f i s h e r i e s  i n  s o u t h e r n  and c e n t r a l  
C a l i f o r n i a  appea r  t o  be f u l l y  u t i l i z e d .  Some of t h e  expans ion  of t h e  
r e c r e a t i o n a l  f i s h e r y  h a s  come a t  t h e  expense  of t h e  commercial f i s h e r y .  
S e v e r a l  n e a r s h o r e  spec ie s - - e .g . ,  b l a c k ,  b l u e ,  and y e l l o w t a i l  rock f i sh - -  
appea r  t o  be l i g h t l y  f i s h e d  i n  n o r t h e r n  C a l i f o r n i a .  R e c r e a t i o n a l  
f i s h i n g  i n  t h i s  area i s  l i m i t e d  because  of t h e  d i s t a n c e  from p o p u l a t i o n  
c e n t e r s .  

D i s c u s s i o n  

During h i s t o r i c a l  times t h e  commercial  f i s h e r y  has  passed  th rough  
s e v e r a l  phases  ( F i g u r e  1 ) .  Between 1916 and 1947. l a n d i n g s  were 
g e n e r a l l y  between 2,000 and 4,000 m t .  During t h e  Second World War, 
f i s h i n g  t e c h n i q u e s  and marke t s  improved and l a n d i n g s  i n c r e a s e d  t o  
between 4,000 and  8 ,000  m t  u n t i l  1971. S i n c e  t h e n ,  t e c h n i q u e s  and 
marke t s  have a g a i n  improved and l a n d i n g s  are  now about  20,000 m t .  
The s t a t u s  of e x p l o i t e d  s p e c i e s  i n d i c a t e s  t h a t  l a n d i n g s  w i l l  be between 
10,000 and 30,000 m t  u n t i l  o t h e r  species are h a r v e s t e d .  I f  an  i n c r e a s e  
o c c u r s ,  i t  would be a r e p e a t  of h l s t o r y .  The p r e v i o u s  major  i n c r e a s e s  
invo lved  changes  i n  t h e  r e l a t i v e  impor t ance  of s p e c i e s .  A f u t u r e  major 
i n c r e a s e  a l s o  is l i k e l y  t o  i n v o l v e  changes  i n  s p e c i e s  compos i t ion  of 
l a n d i n g s .  S h o r t b e l l y  and s p l i t n o s e  r o c k f i s h  are l i k e l y  t o  c o n t r i b u t e  
t o  i n c r e a s e d  l a n d i n g s .  A s  i n  t h e  p a s t ,  improved marke t  c o n d i t i o n s  are 
a p r e r e q u i s i t e  t o  i n c r e a s e d  u t i l i z a t i o n  of t h e s e  two species. 

H i s t o r y  may a l so  be r e p e a t e d  i n  t h e  r e c r e a t i o n a l  f i s h e r y .  S i g n i f i c a n t  
expans ion  o f  r e c r e a t i o n a l  l a n d i n g a  of r o c k f i s h  i n  s o u t h e r n  and c e n t r a l  
C a l i f o r n i a  is not  l i k e l y  t o  occur  wi thou t  r e d u c t i o n  of commercial  
l a n d i n g s .  

Management and r e s e a r c h e r s  i nvo lved  w i t h  C a l i f o r n i a  r o c k f i s h  f i s h e r i e s  
f a c e  s e v e r a l  major  problems i n c l u d i n g  c o n f l i c t s  between r e c r e a t i o n a l  
and commercial f i s h e r i e s .  I have a l r e a d y  mentioned t h e  g i l l - n e t  
problem. There  a l s o  a p p e a r s  t o  be some o v e r c a p i t a l i z a t i o n .  
The i n d u s t r y ,  r e s e a r c h e r s ,  and managers have been d i s c u s s i n g  v a r i o u s  
forms  of l i m i t e d  a c c e s s  management, bu t  imp lemen ta t ion  of s u c h  
management a p p e a r s  t o  be  y e a r s ,  I f  no t  decades ,  o f f .  F l u c t u a t i o n s  i n  
y e a r - c l a s s  s t r e n g t h  c a u s e  t h e  f i s h e r y  t o  be somewhat u n p r e d i c t a b l e .  
Research  aimed a t  t h i s  problem is d i s c u s s e d  i n  a n o t h e r  paper (Kendal l  
and Lenarz  1987) .  Resea rche r s  are a l s o  a t t e m p t i n g  t o  deve lop  op t ima l  
management s t r a t e g i e s  t h a t  accoun t  f o r  t h e  m u l t i s p e c i e s  a s p e c t s  of t h e  
f i s h e r y .  F i n a l l y ,  m o n i t o r i n g  t h e  f i s h e r y  is q u i t e  e x p e n s i v e .  We are 
working on  p rocedures  t o  make sampl ing  more e f f i c i e n t .  

Ac know1 edgmen ts 

I ga ined  much of t h e  i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  paper from 
c o n v e r s a t i o n s  wi th  my c o l l e a g u e s .  Frank  Henry and Tom Jow of t h e  
C a l i f o r n i a  Department of F i s h  and Game, Menlo Pa rk ,  and Sus  Kat0  and 
Ed Ueber o f  NMFS, T iburon ,  a r e  p a r t i c u l a r l y  knowledgeable of C a l i f o r n i a  
f i s h e r l e a .  

40 



Refe rences  

Bell ,  R .  R .  1971. C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  fo r  1970. C a l i f .  
Dep. F i s h  Game, F i s h  Bu l l .  154, 50 p.  

C o l l y e r ,  R. D .  1949. Marine s p o r t f i s h i n g .  In The commercial  f i s h  
c a t c h  o f  C a l i f o r n i a  f o r  t h e  yea r  1947 w i t h  an h i s t o r i c a l  r e v i e w  
1916-1947, p .  180-183. C a l i f .  Dep. F i s h  Game, F i s h  81111. 74. 

F i t c h ,  J. E. 1972. F i s h  r ema ins ,  p r i m a r i l y  o t o l i t h s ,  from a coastal 
I n d i a n  midden (SLO-2) a t  D iab lo  Cove, San L u i s  Obispo County,  
C a l i f o r n i a .  San  L u i s  Obispo Cty.  Archaeol .  SOC. Occas. Pap. No. 
7 : 101 -120. 

Heimann, R .  F. G . ,  and J .  G .  C a r l i s l e ,  J r .  1970. The C a l i f o r n i a  
mar ine  f i s h  c a t c h  for  1968 and h i s t o r i c a l  r ev iew 1916-1968. 
Ca l l f .  Dep. F i s h  G a m e ,  F i s h  B u l l .  149, 70 p. 

K e n d a l l ,  A .  W . ,  and W .  H. Lenarz.  1987. S t a t u s  of e a r l y  l i f e  h i s t o r y  
s t u d i e s  of N o r t h e a s t  P a c i f i c  Rockf i shes .  ( T h i s  Symposium) 

McAllister, R. 1975. C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  for  
C a l i f .  Dep. F l s h  Game, F i s h  B u l l .  163 ,  53 p.  

McAlllster, R. 1976 .  C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  for 
C a l i f .  Dep. F i s h  Game, F i s h  B u l l .  166, 53 p .  

973. 

974. 

O l i p h a n t ,  M .  S. 1979. C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  fo r  1976. 
C a l i f .  Dep. F i s h  Game, F i s h  B u l l .  170, 56 p .  

O l i p h a n t ,  M .  S., and Mar ine  F i s h e r i e s  S t a t i s t i c s  S t a f f  Marine Resources 
Region. 1973. C a l i f .  Dep. F i s h  Game, F i s h  B u l l .  159 ,  49 p .  

P h i l l i p s ,  J. 8. 1949. Rockf i sh .  I n  The commercial f i s h  c a t c h  of 
1916-1947, C a l i f o r n i a  f o r  t h e  year  1947 w i t h  a r h i s t o r l c a l  r ev iew 

u. 116-122.. C a l i f .  Dep. F i s h  Game, F i s h  B u l l .  74. 

P h i l l i p s ,  J. B. 1957. A r ev iew of t h e  r o c k f i s h e s  o f  C a l i f o r n i a  ( f a m i l y  
S c o r p a e n i d a e ) .  C a l i f .  3ep .  F i s h  G a m e ,  F i s h  B u l l .  104 ,  158 p. 

P i n k a s ,  L. 1977. C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  f o r  1975. C a l i f .  
Deu. F i s h  Game, F i s h  E u l l .  168, 55 p. 

S c o f i e l d ,  W .  L. 1947. D r i f t  and s e t  l i n e  f i s h i n g  g e a r  i n  C a l i f o r n i a .  
C a l i f .  Dep. F l s h  Game. F i s h  B u l l .  66 ,  38 p .  

U.S. Department of Canmerce. 1986. Mar ine  r e c r e a t l o n a l  f i s h e r y  
s t a t i s t i c s  s u r v e y ,  P a c i f i c  Coas t  1985. C u r r e n t  F i s h e r y  S t a t i s t i c s  
No. 8328,  109 p.  

Young, P. H. 1969. The C a l i f o r n i a  p a r t y b o a t  f i s h e r y  1947-1967. 
C a l i f .  Dep. F l s h  Game, F i s h  Bu l l .  145 ,  91 p. 

41 




